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PROBLEM TO BE SOLVED: To provide a molding method for an 
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impregnation of fibers with resin in molding and the chemical 
resistance of a molded material and which enables further 
improvement of a molding cycle and reduction of the cost of the 
molding. 

SOLUTION: In this mo lding method for the FRP pressure vessel, 
a fibrous material (C) is rffWHWTOW with an uns aturated 
polyester resin (B-1) containing a PffHW BffWff W init iator (A) 
obtained by combining a visible lioht TW^ffiBfffffifB initiator 
and/or an organic boron compound with an acid compound or by 
combining further a hexaryl biimidazole compound with this 
combination an d/or a vinyl ester resin (B-2) containing that 
ffiffffffiWffW initiator, and the materi al is irradiated by a visible 
light and /or a light of a wavelength in a f?WBfff?W?ffl region after 
WffffflW or simultaneously with the BffiffffM so as to be set. 
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**(1) 
Htl] 



(1) 



XT/U^)l^. T*J-fm. Ty)V^)Vm. nVr-lV Sr«, Wlcruny:^^.. fS<l3Q5S*'X^:t'<7) 



^. mmr)V^)Vm. S^T'J-;^a. ^T5;i-^;P lO fllS:^LyiiK8l$r^]^^"r^fi9lgS<05'f-^- 
SI^-fS^fc^tKtt^b^fccoffl^^i^-fr, ifoJi^ [0 00 21 

iim-trzwrntm (c ) srv-f yr^ y^uzm. "T u>f T-f yym&i}mhtix\,'^t. fm^tthmmm 

m:*)3iXT-)vm^ ( B- 1 ) aif/^Jtafffiicoa^ sfc«>riagi^fS*«g<*^»'). js»fc:3&»*»S3>th*«g 

(A) ^#^rtSt':;y|/XXx;Hili (B-2) V^i:^>5X^*^^>•&, 4:^^. ^!BjOiB^'J,tt*«^-H> 

Sr^}t$-«:>tJKHt»4 (C) nr«30ltX/45t«iirr ■C'3i)Syt:y>^ttti^d^Tt.ii!j®!)>'^$nTV^fc. ^ 

l^3tfil^«fi<03KT3K^JtS:fTV^^r*J^>'7>f <tfc)t*Lt'3^7Px;^x;PSaPf$-«EfflL-C«?^S0it 

ft;KUxxr;P©lli ( B- 1 ) at^/^^cJifflBcoa^ 30 l^t§^m\iz3t'<X'mmc^oZbifi^^h, JE 

ISi^J ( A ) ^^iTT S h' - ypxxr;w®lig ( B - 2 ) -h^X'^t^mt^ ^htil^mm^-b^'im^. 

«lt/t»i2fcS®cOFRPE*^cOfiOg^ra. [0003] 

l~3<0V^^^»lJHtaffi«0FRPE:Jj^EiS<^)«»* i»llfifi**S»T-B.o. 9 )V%:mz^iLX^ . 

^fc*^*»|.3Xh5rffi«T§SFRP£tt^g5g«0)«» 

:t^-9->f H^^!ftrr&-&a^l~3<?)V^-rft*>l« 40 [0004] 

KiBm<^FRPE^j«is<7)flUB*^. mm^mm-fhtiiiim^'i ^%mi. m^<m.-^ 

[is*3H6 ] mm.-^i>K msAm/^fzMmk mm.^-^h'^imw mmt^^o z t izx ojjb 

<o\.^-nii}-imizmL<DFRpmm&<7)m^. i^h*,. ^ma. 

[0001] [0005] 



m. r)u^-)m. i^u/vm. iss^. vNoy^s 
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[0006] c^4«. R' . R» . mR* tt. 

m. f^u^yw^. w^r)V^)V&. w^t^)~iv^. 
ma-^)v^A^. mkrf\^Y-ivm, mkrt\^^-A' 

r//ti-di^<om^mttm (a) ^^^rrsfriypx 

Xr/Ufiilli (B-2) S-^$-^aJ8t*f?t (C) S-V 

© miEofi^^^^J ( A ) 5r^^r-ri. ^is&ft^K y xx 

( A ) iis^-th iz'-fujcx'rfi'mm (B-2) 
^ititimmn (c) iir«3Kat//4ys»iis#ii.3t 

mm. 

® miiffiM^mi ( A ) i:-t^-th^mfa^ 'J XX 
■ry^^li§ ( B - 1 ) m//tt:imticom^im 
( A ) iis:^i-& i:-)U:r.X7'/\^m^ ( B - 2 ) 
^•«ir:ta»t«fi (C) ^i^4fc«^tiiiitt^j|^ 

5. 

[00071 

H8k:flefflLd'&^^;Kl»xxxzkfflig{i, ^tfT;W3 
m fcoxxx;HI:^fcck&«&^4j£!|*i (^Fi^^K'J 

jj^PBtt. 1 9 88^5iff ) tttii ^wmm^mms 
mmx'hi>> tfc. b'rL/pxxr^ptaaiu. x^f^^r 
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T' y J ( Bfll^Eltt. 1 9 8 8i^mf ) i^cJi 
raSiB^Kftj (fe*m^li. 1 9 9 3^11^7) ^t' 

10 [0008] V xXxyPffllgCDKP fc LTfflV^ 

^fi.6?=fi&W;JfJxxr;Ui. iljftKOJrffiC J: OSSiS? 

;k 1, 2-y^'y>'':t-;K 1, 3-7":J'yv:t- 

20 yk 1, 5-'<.y^'yi^'3^-;K i. 6 -'v^i?-yi'':t 

2-^^;W-l, 3 -Toyx-i'i^'^— 2, 2 

y^r^-t^ Ff+jnti. b'x^iy-ypAcDTDtfi/y^r 

Lxms^^xwm^tLhi,(7)Thh. 
[0009] tfz\z-/ujiX7-fummt ftt±, 

30 ig£^Rl5$-frrtl^>ilS«illg. fcSV^<lfiS»i;;{r;U;Ify 
i!St/f/^ Jtti^teW j^';!>;P.-Kyi?i: ^mT)Va~)V1)^ 

r;P«S:«-fl.x,if=^r '^it^i:mm^itX%^tim 

mi)mf^tLt, mnt tT<7)x;K^>'^Bit txii. 

h'xy X y-;i'A>''7' 'J >'v;i/x-x;i/&i^^-co©4HF 
a^K*. y^^-z^'M^'J^^Ui^i^'/Px-xyMS^** 

[00101 5S3S8;<f;l';K^i^;l';K'Jxx-f;Wtfflv^Ste 
40 «i^';*;l';Jfy|8i:LTJi, ?gtt^te«»^q&LT(rv5:v^ 
y;*;P*'yi8. fi^i.(f7:J'yi.i?, >fV7^;H!. -fU^ 
^yPS, •rb^bHo^rJ'/Uife, Ti^'tyK. -tAf-y 
B^*W4.itl.. ^teWi^':<r;l'.ifyiti: tt«, iStt 
^l^**Ut'V>Ss;;>yi/;KyK. mtliy^)USt. 
■^l^'fyi?. ii*-?u^yi!. ^^'ayK^*iw^ii 
4. #ffir;P3-;l'^^tLTJ4, Cfyi.»fx^uy^^ij 
ri-;W. 7'nei'y^t»3-;K i^'xf-ky^^ijn- 
;K >''7-ae^y^<»j3-;k 1. 2-7'^'yi^':t- 
;k 1. 3-y5'ys/7r-;k 1. 5-'<y^'yv:t- 
50 1, 6-'s^1fyj^':t-7k 2-^f^;k-l. 3- 
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TDny>?:t-;l', 2. 2-v;>{^yl'- 1 , 3-roy? 

[0011] h'-yPxXT/PcOMjatCfflV-k^ a . ;8 

[0012] mmmi,zm\'^{^ti&^m^4^ v xxx;pjt^ lo 
ft) *uoo~8oog^(7)t«&iBus. ^i^sa 

*!i«10 0*Si<Oti7)«^«3&tT'^^i^. L*>L. 

^^Sifia 0 0 ^jgi. s t ^®SioS'ft:!fe*iii^>/t5r 

[0 0 13] ^^m^zii\,^xmR^i^t^mi^V 

x;i-©mi.<'^«t'-;pxxT/p«ig(±. a^. mo 

•CS> 0 . ^teWsK' Jx;^x/^i>S(,^{±t'-;Pxxx^l' 1 
0 0fi«gPfc:StL.-C10~2 5 0M:ai, »*L<li2 

o~i oosasKfiyfl^fis. fiW3ft*u omftg?*ss 
i'xjji'X^vy, h'-/uhtUJ:y, vt'-^W'^.y-fe'y^ 

Xf-;l. T^"JV-h, x^V>:/U3-;Wi/ 

[0014] *l6Hgtffiffl-^^:^^;j^.jxxx/PfflBg 

[00151 i!iwemmm.i:^i^mm.-m 

tmt LTIi. e!l;cKilj|Si^. r «fflj . 2 7(7). 
548 (1989) . feii^. r||3ll|;KU^-«fi7 
^-yMm^i . IBP18 (1994)t:£«<0;& 

yyr-^yy. ^yi/iu h u ^ i-fi^yy^ x 
i>i^':/u^y9-J:i.-iVrf-^-^jx-v (^y9y)V:^ 50 
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^^•#^164 5-3 7 3 7 i%^m\zim<r>--j^^r') 
[001614^. Tiimmnzm&ir^-^hmm 

S. ^coMti^mtLXti. fx (2. G-i^^uA^y 
-y x-)ViliiXy 4 y:^^^A b'x (2. 

6-i^'^a;l^'<.yv'-f /l-) -2. S-i^'yf-^pyx-;!^ 
^ yjj-^l^'f K , h'x ( 2 . 6 - u)V'<yv 

-4-Xh4f>'7x-7l'*X:7-f >'>rdf1^>f b\ 
h'x (2. 6->'^'D;Kyy'f;P) -4-h'7x::in' 
-f y:^^^^ K . b'X ( 2 . 6 -v^^' o;l^>V 
■i IV) -4 -rotr;l'7x:::.;l/*X7 y:^^^^ 
b'X (2, 6->'^'o;l^yy>f;l^) -2— 
X y y jf^Hf h\ fx ( 2 . b--J-? u)V<yVA 
)V) -\ —ty^)V^^xy ^ y^^^-i h\ f x ( 2 , 
e-v^^'D/lxO'V-f yi^) -4-ya;Pyx— y^;^x7 
ly^^^^Y. fx (2. 6-i^':J'n/K>'y>f;P) 
-2, 2-i^'y b^>-yxr:;p*xy^y5rdf-9->f h\ 
fx (2, 6->''^'o;P'<.yy-f;l^) -h'xi^;k*xy 
-f y:t=^f'9-'f fx (2. 6-v^'^yKyy^;^) 
-4-:t:?^/^yx-;^*xy^y:t^+;-'f f\ fx 

(2, 4, e-huyf-^i^yy-f/p) -2, 
f-;l^7x-;l'*xy-f h\ fx ( 2, e-i^' 

^'o;l.-3. 4. 5-hU;>th^i^'<.yy>f/l') -2. 
5 -i^'y ^;i^y x::i;i^*xy -f y:t^-»^-f K . fx 

(2, 6-x^'o;l^-3, 4. 5- hUy h^^-'^.yy 
'f;!^) -4-xh^j^7x-;P*X7-fyjJ-=3f1^-f h\ 
fx (2-y^;P-l— fyb>f;P) -2. 5-yx- 
;p*xy ^ y^^^A h\ fx ( 2-yf-;i'- 1 -^y 
h-ifV) -4-fyx-;kd^xy -f y:t=^^^>^ fx 

(2-^f-;W-l-^7h^;l') -4-Xhdfi^f7x 
^^I'^xy i y:^^^^ K, fx ( 2-yf-/P- l — :h 
yh^fV) -2 -i~y ^}Vt-xy ^ yit^^^ Y . fx 

il-^-l-n^-l—f-yY^jV) -4-Tof;|/7x- 
;i^*X7 y:^^^^ h\ fx ( 2 -y 1 — ^7 
h^;i/) -2. 3-'J)<^)Vy:s^—)Vit^xy Ayit^-^ 
fx (2-yf-^P-i— ^-yh-fyi^) -4-^h 
^>'7x-;l'*X7^ >3r^-9--f fx ( 2. 6-^ 
y h=^v"<.yy>f;i^) -2, 4, 4-M)yf-;i'^>f- 
7|/*X7 -f y:t^^^ 2 , 4 , 6 - h i» y 
y>f 5^7 x-;P*X 7 ^ y^^V^ H . 2 , 6 - i^' 

7x-;K>'y>f ;i/-y7x-;Pi|:x7 ^ y^^^^ 

h\ 2. 6-yy h:3f>"^yy>f;i^->''7xri;p*x7 

H. 2, 3. 5. 6-fh7^f-;Kyy 
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y:^^-f^ H . 2 - 7 X 6 -j( f-;K>V^ ;P 
- X 7 ^ yjf'^r-t-^ h\ 2 . 6 - >''7'P A 

'<.yy'^;w-i''7x-;p*X7^y:t^-t^ h\ 2, 8 
f-;W:h7^' U 1 -;<^;P*':^;l'-i/7i-yl^* 
X7 ^ y3^■4f^^^ 1, 3-i;^hd(r>'-^7:J"jy- 
2-;</;W.+C::i;P->''7x— ;P*X7-< yjJ-^-y-^f H, 
2, 4, 6-M>^f-;p-^yy-f;P-7x-;i^*X7^ 10 
yK^^^ypxxx/k 2, 6-i^';<f-;l^'<.yy-<;»^-7 
xr:;^*X7-f ylf^f-;WxXr/K 2. 6-i/^'o;l' 
'<.yy>f ;i'-7x-;p*X7 yM^i-jUJiXT'ju^if 

[OOlTjftftcWWi. Mi.tr2-hHo^j^-2- 
1 -7xr^;i'To>'\-y- 1 (ffifp^ : D 

arocurll7 3, f-'''vX'<.x-v;l^T — ^ $ 
X (tt) fct';^ (2, ^dri^'<.yy>^;^) 
-2, 4, A-V^Jjii-iv^yi-A^^xy Hyi^^^4 

%/2 5%c7)S!l^T;g^$aitffifrfS'f y^Xf^AT- 1 
70 0 (f-AX'<i^+;l-f^-y5;<f;PX (») g) . 
1-t Hadfi/i/^'D'\^>';P-7x-;p-^hy (ffi 

5;«f;PX (tt) it) th'x ( 2, h^^v-^yy 
-fyw) -2, 4, 4-h*jj<^A^y'f-fi'^^xy lyit 

T-1 800 (f-AX/^-vA-/!^^— )^S;i{r;|/X (tt) 
SS) . 5 0%/5 0%cOii|^T-lg^$ix^C(Sa=fe^7^;«f 30 
=^rjLT-1850 (f-AX'<.v--r;Pr-f-^5;<?;l'X 
(») S) . b'X (2. 4. b-h^Jyi^nV^y^-i 
)V) -y:i.-)ViiiXy^yit^^^ K (ffiJi^ : >f 
^j>.T— 819. '1-f^X^iy^)\^'f'(-^^i))VX 

2. 4, b-h*)>i'i')V^yV4)V--Jy 

x-A'*X7 -f y^^^-( K (ffidfcfeL u c i r i nT 
PO. BASF(l*)g). 2-bHodfi/-2-;>«f- 
fl'- 1 -7x::i;P7'a/ty- 1 -:t>' ifSSh^ : D a r 
ocurll73. ^AX'<>'-v;^f ^— ir5X?;PX 
(tt) i!) i:2. 4. 6-hy^^/K>'y>(;l.-i/7 40 
oi-fUt^Xy >f y:t^if>f H m^Lu c i r i n 
TPO. BASF (1t)g) ^5 0%/5 0%<^J^T' 
a^$*ttffifli^D a rocur426 S^rt'j&^fc^ , 
^mjt^Mfc LT*1380nm~78 Onm(Dm.&ii 

ftl4. fflli8^10 0fia»fc:itL"C0. 01~20«ft 

»iL<iio. 0 5-1 5afi^-c*s, 3ea^ 
4^JcOfiMl:*iO . oiaggs*9iT-«mssi5^?>m 
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[0018] ^^m^zm^tihrn^t^^mit^ii. 

mB<r>~Wtj^ ( I ) vm^fi^hcoTh^. zzx\ ^ 

^^y^z* J comb txii. "iwmridmhmm 

izmmi^l^^'^4lRTy=e:~^Am^:^y. 4i»tf 
'>A^>(:ty, xh7y-';7A^-fjry. x/p*-'>a 

W^^ify^ 7^t''j>>A. e7-'>AJg*f(7)^j!i^ 

A, V^'D7'Otr»J'>AI?(r)^|S>f>fV^ 3-H-'> 

A. :7da, ^^'y, XX. ry^^y^^-ft:^ 
<^>f3ry*«W?>*iS. 

[00191 *fSBBT'ttffl$^lSlHt^b^i: LT«. 
mtf. -JRtcy^yxr xKKfcLT^^ii-O-^Sil 

rotjj-yi?, yK, T^-'tyf!, 

{^9)r9')}V^, ^Mmt. y^A^mir£)i<r>ft)V 
^yiaa. P-h;l/xyx;i^*yi?, ^'^yx)Vit-y 
R. h y y)Visxi)>- ^ yxiVit^ y i^xyp* yigi^ 

i:>W?>ti.S. *fc7xy-;u. r>l'3-;Hia^:t'<^ 

*u yy • 4f>f ^wkft^s m3mmmm^j:m 

f9Wh?>. tt:. ZtLmizi>mL>(7ty^m!^. a 
!feiotfT\ (ii*) -7P^ySf. 7-e;PS, *)Sv^{±-e 

ixt>ff)/\-yx.X'f)i', ()<9) T7^))\4k, ^-^^y 
[0 02 0] -?-cot,oaW41Htl«X-<4^r<. 

egHt-fb-^tcKs-rs. ^Mizx'o^mtx 
mmt^^m.^^^mhtixn'o. mta^ 
^J^ya^l8^«w t ifjf ttrv^i.^^ t*f|aH<o3^ag 

y-n'A'fl:^, xyk^j-v-n^Ajb^, a-h'-'^A^b 

•9. rigggfl^j 19 85^1^1 0j?-t5H. ruV E 
B?ig^|^<^iEffli:TU^j iz-XAiz-a 19 8 9^16 

^T7 85^i:^^i»lB^le^<^il,. z.h.t><rm&m!&L 
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it^t^^K^it^W)'i>X'ii, X^COl^^. m m. l~100ingKOH/g-C&5tO*<»*L< 

^. mm'pm^it. mmt-m^^tmi 5~5 0mgKOH/gt'^,|,o3!)^J:'3ff*u^. 

\'^imizX'yxm^:m.tut-^i}mt $ a>(c c o o 2 3 j a-^rajft^j^w^ti^'^m^ifefc im& 

m.t&ws^)U7ti:z^A{t-mBi}^mThi,vmx 0. i.»*l<»4o. 5/5-5/0. 5r**.w 

^:t'«^l©'fjrya5^^1tox;l.*->>A'ft^!B!l*>W<?. ~5/0. 1,»^L<{±0. 5/5-5/0. 5T* 

20 ^^ifeSiJ (A) S:^tf^^lP.-KUxxx;u^fiiai/f/t 

[0021] i it, ^^•^^fli^t BH?tft^fc'^ yt:J±t'c::;l^xXx;U^ig { B ) i:mmn ( C ) 

ti, bx (2. 4. 5-hy7x-;U) ^ *:5^V-;K ^-i^r^^OteOj&ifiyBS/t, i(r>jmiio~h'y 
\i'X (2-o-^'no7x-;i.-4. 5 -v7ot-7W) |g^. ^'nx, h«^:fc'<7)tWA<^lffi$*l 

>f 5:J^y-;K b'x (2-0. p-i/^na^x-yP- tf^^^/^^.c7)aSi»f^^^ffl^^;b-l^:TffifflL-C^> 

4, S-v-'^x-yP) b'^ (2-0-7- J:<. -ecoffifBfiJiMUlg^l 0 0Saa5C*rLT5-4 

ot7x-yl'-4 . 5-i-'7x-;l.) >f 5^V-7l^*»' OOMas. m L<li5 0-3 0 OMM^X-hh, 

mfi^tih . ^^•tJ-r y -fUh'^ 5 rV-;HL^tS 30 [00251 ^y^xiaa^Srffiffl L/::3K®itt*fg*i.S 

LT. BL<ll!m^4 1 - 3 54 5-f-4^k:iBm*ii> Jj«^fla:i4T5r|g3efi^B3$&»Ic7);^(7)gUD-Cm-C§l. 



&, m^^miz^^xmmt'^mhi)^. -^izmmm m-^mmmmLxi>x\yu ^i^^^^ymm 

ioofi*gi5fc*tuTo. oi-2oafigi5. sfSL< mm^M^mimi:mmLxi>x\.\ 

«0 .0 5-1 5Sfia5r*S. iBJ&»iJ*M!fi!KOffifflft [ 0 0 2 6 1 S/c. *f|BHt<sgs-f ^^jlt^l^igjR 

lili^ab':^yPxxx/HSI18t^Stii (is*) vw>f [00271 *ll«W<OlSJK6ri6tc*5V^Ttt, J:a<?)J: 3 

•jxXTA'S|gi/ittb':^yPxxr/l'«fl§i:L-C<ORtt 50 <vm. -mW^^tm^W^miffyyA^- 



[00221 ^a^-^m^/ mm.) wmc^ 



v^^«cT-«. «ia*'>«fl:^/ (^tt) BSttft^ 
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1 1 

±(C7 -rm tfzii'^ 'J /7;M^§ J: oTfif p C t *»' 
T'^^. ^mfUzm^X . TirM3tfc{i3 8 0~78 0n 
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